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Automation of ID/SF

• Perf(ormance and ) ID i(nstant)a(nswer) is
meant to
 To have common code for the analyses sharing the

same ID/reco/trigger cuts
 Provide quickly the SF to apply to MC

 Check data stability
 Run the common code from one place as soon as ntuples are

ready

• Most of this has been done for a long time
 Several groups/individuals
 Not coordinated effort



5/28/07 Simona Rolli
3

Automation of ID/SF - caveats

• Not all the analysis share the same ID/SF
 Especially searches are “tuning” cuts to get

the best acceptance/efficiency
 WZ example

 It is important to keep diversity
 Not one size fits all

 Development/refinement  of new cuts will still
happen!
 Driven by physics analysis
 eventually approved by JP
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Initial Development

• Automatic tool to check data stability
 All code in one common place (cvs)

• TopNt and StNtuple produced shortly after
Production data is available: target 4-6 weeks

• The ID code is launched to validate the new ntuples
and determine the various efficiencies and SF

• Output is  posted as plots and tables onto web
pages

• Joint Physics group will do the final sign off
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Time Line

http://www-cdf.fnal.gov/tiki/tiki-index.php?page=ProductionFarm.DataProcessing

Ntuple ready Dec 06
Dec 06 blessed;
Used to cross-check
code

Ntuple ready Mar 07
May 07 blessed;
Muon Trigger Issues

Ntuple ready May 07
June 07 blessed;
Muon Trigger Issues
Understood

Ntuple in progress
To be blessed on
July 07
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Status

http://ncdf70.fnal.gov:8001/PerfIDia/PerfIDia.html



5/28/07 Simona Rolli
7

Status

• Currently we have validated and produced trigger/reco/id
efficiencies and SF for high PT  leptons samples (Period 8,
Period 9, Period 10):
 High Et Electron ID (D. Hare, Eva H.)

 Code put in CVS (ElectronUser)
 High Et Electron Trigger Eff ( BoYoung Han)

 Code will go into CVS soon
 High PT Muons (Illinois/Slovakia)

 Code already in CVS (MuonUser)

• In the future we plan to add:
 Jet Jet Balancing

 Code already in CVS (JESstudies)
 btagging
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Status: Electron ID
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Status: Electron ID
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Status: Electrons ID
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Electron ID: Cuts

CEM Selection Cuts Plug Selection Cuts
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Electron ID Results:Period 9

0.919+\-0.007

0.925 +/- 0.007

0.936+\-0.010

 0.920+/- 0.010

 0.998+/- 0.003

 0.996 +/- 0.004

 0.984 +/- 0.006

 0.978 +/- 0.006

Period 9

0.775+\-0.006

 0.804 +/- 0.006

0.620 +\-0.006

0.700 +/- 0.007

0.945 +/- 0.001

0.914 +/- 0.001

0.817+\0.004

0.789 +\- 0.005

Period 9
Period 8
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Electron ID: Period 10
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Electron ID: Period 10



5/28/07 Simona Rolli
15

Electron Trigger
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Electron Trigger: Tracking

L1 Tracking Efficiency

L2 Tracking Efficiency

L3 Tracking Efficiency
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Electron Trigger: Calorimeter

L2 Calorimeter Efficiency

L3 Calorimeter Efficiency



5/28/07 Simona Rolli
18

Electron Trigger Results: Period 9

1/(1+e-0.27Et))

1/(1+e(-0.5Et-13)}

100%

0.9593(8)

0.9951(7)

0.99894(7)

0.9650(4)

Period 9(PerfIDia)

1/{1+e(-0.5Et-15)}
100%

(BoYoung Han)
Dataset bhelmi: Runs 222529 to 228596 
GRL                 : goodrun_em_nosi_v15
Complete lists of files used here:
http://ncdf70.fnal.gov:8001/PerfIDia/validation/bhelmi/bhelmi_fieb26.rootlist
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Electron Trigger: Period 9

PerfIDia

BoYoung

L2_CEM16 calo efficiency
1/[1+exp(-p0Et -p1)]
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Electron Trigger: Period 9

Dataset blpcmi: Runs 222529 to 228596 
GRL                 : goodrun_em_nosi_v15
Complete lists of files used here:
http://ncdf70.fnal.gov:8001/PerfIDia/validation/blpcmi/bhlpcmi.rootlist

L3_CEM16 calo efficiency
1/[1+exp(-p0Et)]
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Electron Trigger: Period 10

1/(1+e-0.27Et))

1/(1+e(-0.5Et-13)}

100%

0.9593(8)

0.9951(7)

0.99894(7)

0.9650(4)

Period 9

In progress

1/(1+e(-0.9Et-63)}

100%

0.96107

0.99418

0.99925

0.967416

Period 10

L2_CEM16 calorimeter efficiency
1/[1+exp(-p0Et -p1)]

Preliminary
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Muons

http://ncdf70.fnal.gov:8001/PerfIDia/PerfIDia.html
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Muons: Period 9

Dataset bhelmi: Runs 222529 to 228596 
MC sample      : zewkcm 
GRL                 : goodrun_em_si_cmxignored.v15

The muon triggers were changed during this period and we
had to spend quite some time to bring the new experts up to
speed with the new definition of trigger efficiency for CMX

 -Slight lack of communication in conveying this information
ID/Reco efficiencies were not affected

Period 10 will see the same trigger changes for CMU trigger
        - efficiencies being worked on now

New trigger definition note
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Muon Triggers

The CMUP trigger stayed the same
The CMX trigger changed during period 9:
The CMX triggers were divided according to the following paths:
•CMX0: MUON_CMX18_LUMI                     (“old” CMX w/ SLAM confirmation)
•CMX1: MUON_CMX18_L2_LOOSE_LUMI (“old” CMX w/o SLAM conf)
•CMX1: MUON_CMX18_&_JET                   (new CMX + JET path)

•Each trigger was analyzed separately in the same fashion as the previous CMX trigger
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Trigger Paths

OLD
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L1 Trigger Efficiency

εL1
CMUP is calculated from 2 independent samples

1)CMX-CMUP where the triggered leg is CMX and the probe leg is CMUP

2)CMUP-CMUP sample

From which the efficiency is derived

The efficiency is an average of εL1(A)
CMUP  and εL1(B)

CMUP weighted by the
errors
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Trigger Eff L1

Period 9
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L3 Trigger Efficiency

CMX-CMUP events events where both legs pass the L1 trigger
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MUON_CMX18_L2_LOOSE_LUMI

No SLAM conf
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MUON_CMX18_LUMI

SLAM confirmation
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MUON_CMX18_&_JET10_LUMI
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MUON_CMX18_&_JET10_LUMI

Efficiency as function of jet Et cut

75.00 ± 4.97Et > 10 GeV

93.75 ± 3.49Et > 14 GeV

90.57 ± 4.02Et > 13 GeV

97.56 ± 2.41Et > 15 GeV

100 ± 0.0Et > 30 GeV

100 ± 0.0Et > 25 GeV

96.55 ± 3.39Et > 20 GeV

EfficiencyCategory
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Conclusions on Trigger Eff

The right way to proceed is to start calculating the L2
trigger efficiency, since it is at L2 that we have
implemented the new requirements (3D confirmation
and jet).
We are doing it.
In this way L3 efficiency will be 100% relative to L2
which is what now we quoted as L3.

Preliminary results are indicating that the L2 efficiency
for the SLAM confirmed CMX trigger is of order 97%
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Trigger Eff vs Inst Luminosity

L1 Trigger Efficiency vs Inst Lumi

CMX

CMUP
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Overall Trigger Efficiency

The overall trigger efficiency is the product of L1xL2xL3 ( for now L1xL3)

73.77 ±2.30

86.53 ±1.70

81.74 ± 2.58

92.92 ± 0.79

Overall

73.77 ±2.30

91.05 ±1.29

85.40 ± 1.29

93.01± 0.79

Overall

97.67 ± 2.30

96.32 ± 1.14

96.51 ± 1.03

98.70 ± .65

L3 CMX18
no 3D

97.67 ± 2.30

91.54 ± 1.69

92.38 ± 1.49

98.64 ± 0.67

L3 CMX18
3D

88.49 ± .79CMX18 no 3D

88.49 ± 0.79CMX18 3d

75.53±2.43100 ± 075.53 ± 2.43MK

91.75±2.9597.06± 2.9094.53 ± .62Arch

86.33 ±2.597.56± 2.4188.49 ± .79CMX18 & Jet10

94.21±.45100 ± 094.21 ± .45CMUP

OverallL3 CMX18
& Jet10

L1Category

Period 8
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Muon ID Efficiency: ID Cuts
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Fiducial cuts
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ID Efficiency Calculation
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ID Efficiencies: data

CMUP

CMX
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ID Efficiencies MC (zewkcm)

CMXCMUPSF

1.0099 ± 0.00590.9908 ± 0.0052All Cuts excl isol

0.9955 ± 0.00410.9882 ± 0.0062All Cuts

Period 9 Period 8
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Muons: ID Efficiencies

Period 9

Period 8

CMUP
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Muons: ID Efficiencies

Period 9

Period 8

CMX
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Reconstruction Efficiency

Events Selection
No cosmic tag and 2 tracks passing the following:

εReco = #tracks fiducial and linked to a stub
                            # tracks fiducial
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Muons: Reconstruction Eff



5/28/07 Simona Rolli
45

Muons: Reconstruction Eff

Period 9
Period 8
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Muons: Reconstruction Eff

Period 9
Period 8
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Reco/ID overall efficiency
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Conclusions on Muons

• We have calculated Trigger/ID/Reco
Efficiencies for high Pt muons for Period 9
data
 Major trigger changes for CMX

 Trigger efficiency redefined and recalculated
 L2 efficiencies being caclulated now
 CMUP trigger changed upcoming

• New trigger note

 ID/Reco ok
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Where to find information



5/28/07 Simona Rolli
50

Where to find information(cont’d)
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Validation Module



5/28/07 Simona Rolli
52

Validation Plan

Request:
 # W candidates for CEM, CMUP, CMX  (add other categories if/when appropriate)
  # Z candidates electrons:C-C, C-P, muons: CMUP-X, CMUP-UP (add other categories

if/when appropriate)
 mean and RMS for each of the above Z peaks
 mean <d0> and RMS-d0 for all the high-pT lepton tracks in the W sample
  <d0> vs phi... depending on stats, either use just the high-pT  leptons, or all tracks >1 GeV (or so)

Status:
W candidates plots for current Period 9 ntuples and bhel0i/bhmu0i (Pre and Post SD) to
compare with A. Nagano studies;
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Validation Results: Electrons

(Ai Nagano,01-19-07)

new bhelmi ( 200 pb)

New Good Run List: em_nosi version 15

Ai’s analysis used Stntuple dev_243
PerfIDia uses TopNt
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Validation Results: Electrons

98754101043152115Number of data

Bhelmi (Period9)bhel0i new (Period 8)bhel0i (P8)

CEM
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Validation Results: Electrons

CEM W candidates
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Validation: Muons

new bhmumi

GRL em_mu_nosi_cmxignored V15

!= isZ
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Muons: CMUP Results

515845399583091Number of data

bhmumibhmu0i newbhmu0i

CMUP
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CMUP Plots
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Muons: CMX Results

327823491754548Number of data

bhmumibhmu0i newbhmu0i

CMX
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CMX Plots
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Jet Energy Scale

K.Hatakeyama
M. D’Onofrio
N.van Remortel
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JES: Dijets Period 9
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JES:Dijets Period 9

jet70

jet50

jet100
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JES:Dijets Conclusions

in Period 10
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JES: Photon + Jet Period 9

Cone 0.4 Cone 0.7

Cone 1.0
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JES: Photon + Jet Period 10 first Look
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Btagging

There is a separate talk on b-tagging
(S. DeCecco, Thursday morning)

positive tag rate for jet50 data as a
function of inst lum for periods 8 and 9.

negative tag rate for jet50 data as a
function of inst lum for periods 8 and 9.

Not In PerfIDia yet
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Conclusions

• PerfIDia well underway for lepton efficiencies
 Muon trigger issues

• Core team:
 S. R.
 Daryl Hare, Lubos Lovas and Bo-Young Han (thanks!)
 Code under control, can be ran quickly when ntuple ready

• Plan to finalize the validation module
 Check for discrepancies with STNtuple

• Plan to add Jet scale and btagging in the same way as for
leptons (end of Summer?)
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JES: Photon + Jet Period 9
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JES: Dijets Period 10
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JES: Dijet Period 10


